We find infinitely many coupled systems of KdV type equations which are integrable. We give also their recursion operators.
Recently, Svinolupov
[ l] has introduced a class of integrable multicomponent KdV equations associated with Jordan algebras (JKdV). He has found a one-to-one correspondence between Jordan algebras and multicomponent KdV equations that possess infinitely many higher symmetries. In this work we extend his work on KdV systems to a more genera1 form. In addition to the Jordan algebra related KdV systems found by Svinolupov [ 1,2] we find new integrable systems of equations.
We consider a system of N nonlinear equations of the form q; = b)qi,,, + $4jqk X'
where i, j, k = 1,2,. . , N, q' are real and depend on the variables x and t, sjk and b; are constants. We assume that the recursion operator of this system is given by 
The main purpose of this work is to find integrable subclasses of (1). In these classes the major problem is to determine uik , c;k and F,ij in terms of bi and sik and to find the conditions satisfied by bi and sjk (integrability conditions). The recursion operator R$ satisfies the compatibility condition R;,, = F;'R) -R;,,fk, where FLi comes from the Frechet derivative of system ( l), which is given by 
Recursion operators are delined as operators mapping symmetries to symmetries, i.e.
R;cr' = ACT',
where A is an arbitrary constant. Eqs. (5) and (7) 
where 6; and sik satisfy
The recursion operator of this class is given by 
> '
In terms of the variables r and s the system of equations ( 16), ( 17) 
.yI = -rr.u + (rs),.
This system is nothing but the complex KdV equation ip, = pXXX -ppx with p = ir -s. Here there is only one choice b;. = bo 8: where bo can be taken as unity without losing any generality. The special cases N = 2 and N = 3 are given in Refs. [ 1,2], (II) Degenerate Svinolupov KdV system. det( bj) = 0 or bfr is singular. Here we consider only the case where F,,", = 0 and in addition we assume that the rank of the matrix bj is N -1. In this case we may take I$ = 8, I k'k,i, where k; is a unit vector, k'ki = 1. In this work we use the Einstein convention, i.e., repeated indices are summed up from 1 to N. We then have the following solution for all N, The vectors k' and sfk are not arbitrary, they satisfy the following constraints, Taking (Y~ = 2 and cy2 = 1 (without loss of generality), we obtain the following coupled system, 14, = I(,, \ + 3111*, + UO,,
The above system was first introduced by Ito [3] and the bi-Hamiltonian structure has been studied by Olver and Rosenau [4] . The recursion operator of this system is given by
The first generalised symmetry of the system is found as where for simplicity we have taken
.Y' = s; , y' = s;, zi = sj,
and 
6'1 = L',, I + 3a3uU, + 3aq(uu), + 3LygUU, + &ww,, The tirst generalised symmetry of the system (49)- (51) as an expression is too long, hence we do not give it here.
As a summary, we have found infinitely many integrable systems of nonlinear partial differential equations corresponding to each value of N. We have also given the recursion operator of each system. In this work we took the rank of the matrix 6,; as N -1. It is also possible to have integrable systems of nonlinear partial differential equations with lower rank b','s. In the general case with arbitrary rank we have
